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Overview

• Methodology and Terms
• Fair Fight Issues
• Verification and Validation Toolkit
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Methodology and Terms

• Object Requirements Analysis
– Document to the entity or system level of detail 

the object requirements for each initiative area 
and the overall experimental objectives

• Review of various orders of battle (OOB)
• Breakdown of aggregated units in the OOB to the 

entity/system level
• Analysis of sensors, weapons and other objects 

required in specific experimental threads. 
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Methodology and Terms

• Capability Requirements Analysis
– Review the capability representation for each object in 

the context of the experiment
• All capabilities for each object may not be required

• Object and Capability Requirement 
Documentation
– Object and capability representation requirements 

identified
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Methodology and Terms

• Acceptability Criteria Determination
– Capabilities of each required object are 

defined based on intended use.  
– Develop a set of "acceptability criteria" for 

each object-capability pairing that 
describes the physical and mission 
behavior capabilities needed to support 
experiment objectives
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Methodology and Terms

• Data Validation
– Model information, representative names, terrain data, and 

weapons information is compared to experiment 
requirements and real world objects being represented.  

– Compared to predetermined acceptability criteria to confirm 
the resolution of fidelity required.  The results of the data 
validation were recorded in the Validation database.

• Intended Use
– Fundamental to define validation acceptability criteria and to 

define the scope and limitations of the simulation 
representation. 
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Fair Fight

• “The accuracy of a representation compared to 
the real world given intended use”.
– DoD & Service VV&A policies and in the updated 

DMSO VV&A Recommended Practices Guide (RPG) 

• Validation is “the process of determining the 
degree to which a model is an accurate 
representation of the real world from the 
perspective of the intended uses of the model”
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Fair Fight Issues

• Simulation type and design
• Database issues 
• Sensors
• Weapons
• Terrain 
• Threats 
• Latency 

There are no rules in a knife fight and no one said air combat was anything less 
than a knife fight – Anonymous

Certainly, the common synthetic environment will cause fair fight issues without 
similar databases and correlation. 

Weapons fidelity and scoring must be an accepted form in order to have credibility.  
It cannot depend on varying models being introduced from different sites or 
sources.  

Latency is actually a combination of “delays” due to hardware, software, and 
physics (or geography for the math impaired).  The speed of light and associated 
physics affects latency over a WAN.  Basically the greater the distance the more 
latency that can be introduced 

Fair fight assessment must be performed at the physical and mission behavior 
levels. Fair fight at the physical level is directly observable in real-time, however, fair 
fight at the mission behavior level is only indirectly observable in real time for CGF 
through visualization applications and the CGF user interface.
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Correlated databases =
Same line of sight results

Uncorrelated databases =
Line of sight differences

Fair Fight: Line of Sight Example
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Simulation to Reality
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Verification and Validation 
Toolkit

• Decomposition of CGF forces and 
manned simulators

• Physical Models 
• Behavioral Models
• Monitoring and Evaluating Model 

Development

The CGF interaction validation must consider behaviors, communications and the interfaces among 
the network participants. 

Physical models of the entity (weight, speed, etc.) and how it affects and is affected by the 
environment.  (6 DOF fly out vs. implicit flyout—bullets verses missiles)

A “mission behavior” is defined as “a sequence of decisions, each triggered by an event, that are 
made to initiate and terminate basic interactions (maneuver, navigation, communication, sensor, 
emitter, and weapon employment) dependent on the tactics, techniques, and procedures (TTP), 
standard operating procedures (SOP), rules of engagement (ROE), and the operations order or 
mission plan currently in effect.” Each decision in the sequence is “triggered” by an event. 

The subsequent model evaluations should be a systematic review and analysis for: 
Relevance to objectives, 
Efficiency in simulation and network operation, 
Effectiveness in achieving training audience results, 
Impact on overall objectives and 
Sustainability over time.
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Verification and Validation 
Toolkit

• Allows developers and subject matter 
experts to categorize each aspect of 
simulators, simulations and their 
interactions in order to ensure fair fight

• Developed using COTS software to 
provide a central point for traceability, 
requirements analysis, entity attributes, 
model behaviors, acceptability criteria, 
and testing procedures.

A robust Verification and Validation (V&V) capability with current tools can be 
provided to NASMP for quantitative and qualitative evaluations. 

Networked (LAN/WAN) multi user system.  Update ‘replica’ users to the ‘Master” via 
the internet
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VVT: Main Menu

Opening the VV Toolkit presents the Main Switchboard.  Options allow the user to 
navigate to: Project Requirements, Simulation Capabilities, Gateways, Change 
Switchboard Items, and Exit Database.
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VVT: Project Requirements Menu

Selecting Project Requirements opens the sub-menu to:
Projects, Entity Inventory, Project Entity Requirements, Project Entity Capability 
Requirements, DIS Enumeration, Preview Reports and Return to Main Switchboard.
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VVT: Projects Listing

The Projects menu opens a GUI  to list each simulation with a brief description and 
start and ending dates.

Each simulation CGF and cockpits are entered
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VVT: Project Entity 
Requirements

Hypothetical entry for the EA-6B WST entry of the HARM

Each is added by using the drop down boxes
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VVT: Order Of Battle Entities

Each entity is entered (either manual or cut/past from tables or spreadsheets)
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VVT: Entity Breakdown

Each model is listed and deconstructed by Physical and behaviors

The VV Toolkit allows for linking to reference HTML data and imbedded 
documentation of almost any format. 
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VVT: Entity Breakdown

The difference between the F18 Harm (implicit) and the EA-6B explicit 6DOF

References noted (like JMIMS in this example)  and embedded documentation 
(word, excel, pictures) (the excel spread sheet)
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VVT: Project Capability 
Requirements

The capabilities required of the EA-6B and HARM
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VVT: Selected Entity to OOB

Shows the entity of interest and a listing of all related models
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VVT: Requirements Acceptability 
Criteria

Acc Criteria listed with associated testing event.

Testing notes and possible work-arounds

Risk Levels

View, Add, and Edit Accept Criteria
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V&V Toolkit Reports

Access provides the ability to format reports according to user needs.

The reports can be exported to MS Word (example here) and MS Excel
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V&V Toolkit Reports
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Serious [simulation] has nothing to 
do with fair play. It is bound up with 
hatred, jealousy, boastfulness, 
disregard of all rules and sadistic 
pleasure in witnessing violence. 

Questions

With respects to George Orwell


